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Abstract of JP2001122817 

PROBLEM TO BE SOLVED: To provide a new 
benzyl ether derivative capable of being used 
as an antiferroelectric or non-threshold 
antiferroelectric liquid crystal, to provide a 
liquid crystal composition containing the same 
and having high speed of response, and to 
provide a liquid crystal device having clear 
contrast and capable of being driven as an 
active matrix liquid crystal device by utilizing 
the same. SOLUTION: This benzyl ether 
derivative has a chemical structure expressed 
by formula [1] (R1 is an alkyl; X1 is -COO-, - 
Oor single bond; X2 and X3 are each -COO-, - 

CH20-or single bond; A1 and A2 are each n 

tetralin ring; m and n are each 0-2; and Q1 and tV-x^ V *-\»jri ' * 1 ' 

Q2 are each a lower alkyl). The liquid crystal q% ° 

device is obtained by filling a liquid crystal cell 
with the liquid crystal composition containing 
the benzyl ether derivative. 
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p u r u 


0 


"00- 


COO 


1 


o 


coo 


1 


CHg 


C B H , 3 


C 7 H IS^ C i H 17* 
C 9 H 19* C 10 H 21* 

r u r u 

Sl N 2 7^14 H 2 9 


it 


it 


tt 


tt 


It 


— 


0 


tt 


It 


C,,H, a .C,jH t ,. 
C,,Hj r C 14 H„ 


0 




it 


n 


II 


- 


1 


tt 


tt 


C I H 1$< C 8 H 1T< 

C ( H„.C t| H t ,« 

C t2 H 25' C l3 H 27> 
C 1 « l, 29 


it 






0 


oo 

i — f V-y 


CH 2 0 


0 


II 


tt 


CH 3 0(CH,) B 
CH,0(CH t ) 1o 
CH a 0(CH,) 13 


it 


it 


tt 


tt 


it 


it 


// 


tt 


it 


CjH.OCCH,), 
C J H 5 0(CH a ) l0 
CAKCH,),, 


II 


tt 


n 


// 


II 


tt 


// 


II 


tt 


CF 3 <CH t ) 6 
CF,(CH 2 ),o 
CF 3 (CH,), 3 


II 


it 


tt 


tt 


tt 


tt 


it 


It 


tt 


C/i(««), 
C 2 F 5 (CH,) 10 
C 2 F,(CHt)ij 


tt 


it 


a 


tt 


it 


a 


it 


It 


tt 


Vt(»i>i 
tVi(CH,)„ 
V,(CH,)„ 


it 


it 


tt 


tt 


it 


it 


H 


it 


tt 


C4F,(0)j), 

A r /Ail \ 


it 


tt 


tt 


it 


it 


it 


tt 


tt 


tt 


C 7 H 15* C B H ,7* 

C ia H JT ,C 14 H„ 




a 


tt 


tt 


tt 


tt 


it 


tt 


a 


Vli* C B H 17^ 
C 9 H 1»* C 10 H 21* 
C t1 H 23* C 12 H 2S* 

C 13 H 27^ C 1 4 H 2B 


CO 
0 


it 


tt 


tt 


tt 


it 


tt 


it 


it 



[003 5] 



40 [&4] 



(10) 1 - 1 22 8 1 7 

17 18 





X, 


A, 




m 


A* 


x, 


n 






C 9 H ibv C 10 Hj 1X 


0 


- 


— 


0 




CH 2 0 


1 


CH a 




C 7 H 1s x C g H 17N 

C 11*W C !2 H 25> 


- 


tt 


// 


tt 


tt 


tt 


// 


tt 


tt 


C 7 H 15% C 8 H t7 , 

^9 H 18 vC t1 H 23 x 
^12^25^13^7^ 


0 


tt 


rt 


tt 


tt 


COO 


0 


it 


tt 


C 7 H i a* C e H i7- 
C 8 H l9 vC 10 H 2lx 


- 


it 


tt 


tt 


ti 


tt 


// 


u 


tt 


^15* ^8 H 17^ 
C 9 H U* C 10 H 21* 

C n H 23 *C, 2 H 25> 

C 13 H 27* C 1 « H *9 


CO 
0 


tt 


u 


tt 


tt 


tt 


// 


it 


tt 


C 7 H i6 > C e H 17X 
C lt H 23N C 12 H 25S 

C 13 H J?^U H *9 


0 


tt 


tt 


tt 


tt 


COO 


1 


tt 


tt 


C 7 H 15 v C 8 H l7 x 

^9 H 19 ,,C 10 H 2f^ 
C 11^2 3^12^3* 

C i3H, 7 >C 14 H Jfl 


- 


tt 


tt 


tt 


tt 


It 


// 


t/ 


/t 


C 7 H 15 x C a H 17* 

C Q H, 9% C 10 H 2r 

C 1 l H 23 %C 12*W 
^I3 H 27^I4 M 2 9 


CO 
0 


it 


It 


it 


tt 


It 


// 


u 


tt 


WlS* C B H 17* 

C 9 H, ,.0,^23. 
C 13 H 25N C 1;I H 27 , 

C,4 H 29 


0 


ti 


tt 


tt 


O 


COO 


0 


i/ 


/i 


C n H 23 xC 12 H 25N 
C 13 H J7 vC, 4 H 5fl 




tt 


tt 


tt 


t/ 


It 


// 


tt 


tt 



[0036] 



[*5] 



(11) 2001-122817 
19 20 



Ri 


Xi 


A, 




m 


A, 


x 3 


n 


Qi 




Mt5^ Ml7* 

Mn^io H tr 
C 1t H 23 ^C 12 H 26% 

P U P u 


CO 
0 


— 


— 


0 


o 


COO 


0 


CH 3 


C&H | 3 


Ml5* MtT* 

Mi t^io^n* 

&n H 23^i2*W 
P II P 11 
t 1J W f 7^14 H J8 


0 


II 


It 


tt 


ft 


CH 2 0 


0 


ft 


It 


Ml6 v Ml 7* 

Mn* C io K 2r 
C n H 23 ,C u H 25% 

P U P u 


— 


II 


n 


n 


ft 


if 


// 


ft 


It 


m it a y 

C 9 H 19 ,C |0 H 2r 
C I( H 23 ,C 12 H 28X 
C 13 H l7X C IA H 2B 


CO 
0 


tt 


It 


tt 




/f 


ff 


ff 


If 


Ml5> Ml7* 

C 9 H u> C n H 23 s 
C 12 H 25> C I3 H 27% 


0 


tt 


tt 


it 


"CO- 


p fin 


Pi 




ff 


p u 


ft 


It 


ft 


tt 


ft 




i 
i 


ff 


If 


C 7 H, 9 > Ml 7* 
Ml9* C 10 H 21> 

C n H 23 ,C |Z H 25 , 

P U P u 




ft 


If 


tt 


ft 


It 


0 


ii 


II 


Ml* N Mm 
Ml9* C 10 H 21* 
C 11 H 23* C 12 H 26* 

p u r u 

^1!l">7^14 n 79 


CO 
0 


ft 


II 




ft 


tt 


// 


a 


II 


Ml&* Ml7* 

C s H ig ,C n H 23 , 
C, 2 H 25 ,C 13 H 27 , 

C 14 H 2 9 


0 


ft 


ff 


0 


oo 




0 


it 


tt 


Ml5N Ml 7* 
Ml9* C 10 H 21* 

C|1 H 23* C 12 M 26* 
^13^27^14 H 29 




tt 


ff 


ft 


ft 


ft 


// 


ti 


II 


MlS^ Mm 

Mm C io H 2i* 

C n H 23' C 1Z H 25^ 
C lA 7 * C 14 H 29 


CO 
0 


ft 


tt 


It 


ft 


it 


// 


if 


tf 



[0037] 



40 me) 



(12) 



21 



ftH2 0 0 1-1228 17 
22 





x, 


A, 




m 


A, 




n 


Qi 


o, 


C^j, C 8 H 17 , 
C f H 1f X 10 H M . 

C M H 23 ,C 12 H 25% 
o u r* u 


0 


— 


— 


0 




— 


1 


CH 3 


C e H 13 


p u r u 


— 


tt 




tt 


tt 


// 


// 


tt 


tt 


C 7 H 15N C a H ir 
C B H ig ,C 10 H n% 
C n H 23 ,C 12 H 25X 


CO 
0 


a 


u 


tt 


tt 


ft 


// 


tt 


tt 


Ml 5* C * H 17* 

C U*W C 12 H 25> 
C 13 H 77* C 14 H 2fl 


- 


tt 


tt 


tt 


OQ- 


coo 


0 


tt 


C4H9 
C 6 H n 
C 7 H 1 5 


C 7 H 1S* C B H 17* 
C 11 H 23> C 12 H 25* 

^13 M H^H N 2? 


0 


a 


it 


tt 


a 


tl 


// 


tt 


C4H0 

C 5 H n 
C 7 H t6 


MlB* C B H 17* 

CgH 19 X 10 H 2r 
C n H 23 X 12 H 2S ^ 
^ia^j7^i4^i« 


0 


tt 


tt 


// 


tt 


CH 2 0 


// 


tt 


CA 

CsHi 1 
C 7 H 15 
C^W) 7 


C 7 H 15 , C B H 17 . 

C 0 H 19> C 10 H 2)V 
C n H 23% C u H 25 , 

C ia H„,C 14 H Jfl 




tt 


it 


tt 


a 


CH 2 0 


// 


tt 


C 4 Hg 

C 3 H, j 
C 8 H,, 



[0038] * >^;i,x- f >mm#pmmi3m * [0039] < 1 > mi <x^ti 
KM-tx-sm hcttn-ca. &*$. 6a#gB. -e [<ti3] 

FTOH _ B(OFT), 



Rr T As* n-BuLI 

(F)n Br (F)n OR * 



(F)n 



OR* 



HO 



(F)n 



OR* 



[0 04 0] Tfrfr*), 4-^P^>^D70' 
t*7)\,T)\t*-)\t (R"OH) b**!Mt* V '^A 

fcMI7*3*i/*$* (B (OR* ) 3 )<i££J£S 
it, *<0®M*ftM? SCitcioT, *tl&f*tfa> 

£6Ktft£4' -7;b3**>-4-e:7x-rt^*;l/ 



50 



(F)n 

-(4' -7^3*^-4 -tT7 h*V)^> 

[004 1 ] ( 1 ) m2<D^mt. &fc*T«liBBR«c 
CYt 1 4 ] 



(13) 



23 



(F)n 



1 ~^>"C0 2 -Q-COOH 



ftgl2 0 0 1 - 1 228 1 7 
24 



OR* 



10 



[0042] ^ i Qfr&oimimtpv'&h 

2. 3. 4-f* F7t Fd-2-^7^U 

K (DCC) ^rSltS'ttSCiCCto 
"C> *^(^<>y;l/X--"f;^2i^(Dlor4>S4- 
(4- (8-7^3*^-1. 2. 3. 4-f F7bF* 



co 2 -hQ-co 2 -Q-^ 
X o 

(F)n 

* o - 2 - 1 p u^*;^-^**^)- 7 
^gjtt. NEHH^ [ 1 ] Kfci>T. x r #-CQ,-lc 
coo43] ( i > mzoimt. *KSt^ 

[ftl 5] 



(F)n 0H * 



CO, 



Br 



Pd(PPh,) 4 



(F)n OR * 



[0044] Tftfefc, lH 1 (D*S(DSJCSgK*rff 6 
tl^D>gi4-(6-r^^>-l, 2, 3, 4 

lor*64' + 2. 3. 4- 

f F7t Ka-2-^7^u>*;l/#-;i/*^>)-4 

tt, lUe-MS [ l ] icfcor, x.sWWiteicfflSj-r 
SftAHrc**. 
[0045] % H g 14 



30 



tin* ufcB#tc, *©»ii«#*att*5%r i-9 ac^> 

[0046] ^CDct 5 L/T® l/fc-O^Jt/ 

[ftl 6 J 



(14) ^200 1 - 1 228 1 7 

25 26 
(1) ^oH^O-Q-Q^CHp-Q^ 



O— CHCCHjJCbH,, 



W 0^,0-0- ch 2 o-Q-\ 

(5) C 10 H zl O-Q--Q-CH 2 O--Q-^ 

\p O— C*H{CHJC 8 H„ 

(B) C^Hj, m 



(7) CoHz, 
(B> C, 0 H 21 



coj— (/_y-co 2 - 

F O— CHJCHjJCsH,, 



F O-OHfCHjJC.H,, 

\ F O— CHCCH^H,, 



\ c o— 



CH(OWH,. 

(10) C 1(1 H 21 -Q-Q-C» i! -Q-\ 

O-CHtCHjJCsH,, 

O-C^HJCHsJC.H,, 

(12) C^H^O^^COj-Q-^ 

0— C*H(OI 3 )CgH„ 

[0047]$ Ji ffl BS 139 30 S%r**C£#g*U^ Ct?. P££#t»-fclE£ 

[ i ] -cssns^^y^x-^^siisi*^^ -T-^mmmt. mm^it^omm^cx. ma, 

©gjiB-MS [ i ] vm$tii>^>^^-7-)imm^ i o o a q ) m&<o-m, [ i ] x$izmz>^v>\,x 

f ;i^si^(*K:ffe©?s B ^fc^B5^fti©^j)nsii?rE^L/c B i**^tt^iss?agimi4^<!: zm-Sbtcimmt. 
m^xmj&stix^xh^. „t&^ffiB£«i^-(rF$tfSc£&<. 
[ o o 4 8 ] *&ync%t>zmik®!&®w> m&-mn *>i^<?z>ctifixzz>. 
[ i ] xm^m-o^x— 7-)imm#tm>®ikii w [ o o 5 o ] mBMim^m^n^owi^i^o 
&totfrt>mi$.2tiz®£. c<o^>v>)vx~7')vmm wtbx. ■xmicmtit&tozmi-fzctifixzz. 
ft*i~99aa%. w*u<i*5~5oiia% > fit© [-fb i 7 ] 

n$ll{b^!Bl*si~9 9afi%. *f£l,<tt5 0~9 5fi 



(15) #82 0 0 1- 1 2 28 1 7 

27 28 
C,H„0- 



C,H5C*H(CHJCHj0 

JC.oH, 



"OO-COj-^^-OCHjOKCHa^Hs 

XJO- co 2 -^~^--oc 

C,oH2,0-(^C=N-^^ 

C 8 H t7 0 -Q-^^^z-Cj^^CHj^Hs 



C 10 H 21 O- 

■-COj-OHCChOCeH,, 



C8Hi 7 0-^^-^^C02-^^0 2 -C*H(CF3)C«H l 3 




C l0H2iO-^_^-^^CO 2 -^^COrC*H(CF 3 X)8H,3 
[0 05 1 ] [<tl 8] 



(16) &K2 00 1 - 1 228 1 7 

29 30 



COrOWCF^CoH.a 

C*H(CF3)C 6 H,3 
C0 2 -C*H(CF 3 X3flH l3 
Oa-C+HCCFaX^Hja 



o.rt,-0-0-W,o-Q^|_ 

C,oH 2 ,0-^^CCfe-|QQ^ 

c 10 h 2 ,o^Q^>co 2 -QQ_ c 
CoH 2 ,ohOQ-co j -QQ_ c 



CQ 2 -C*KCF 3 )C 6 H,3 



-COi-C*H(CF3)CeHi3 



-COa-C*H(C^XCht)60C 2 H6 
[0 05 2] lit I 9] 



(17) ftH2 0 0 1 - 1 2 2 8 1 7 

31 32 



-C02-C*H(CF3)C6Hi3 



-C*KCF 3 )C4H9 



CflH,7 "O^^ C ^°' H O" C02 " C * H(CH3)C * Hia 
C, H 17 0 -Q-^-C^O-^-COz-OHCCF^H,, 

C,oHzi--^^-^^-CH20 ■^^-C02-OH(CF 3 )(CH2)50C2Hs 
F 

l s^k^ L C02-C*H<CF 3 )(CH2)50C 
C.oH,,0 -C*H(Cfyc 6 H, 3 



C,oHj,0 

-C02-OH(CF3)C,H,3 



C,oH2,0- 

-COj-OHtCFsJCflu 



-C02-C*H(CF3)(CH8feOC2H5 

[005 3] tit. ccffi^fflfiE^tctt. £>sk:i£;i;-c h^WLrt^cor. ifflisa^fcBJtlKTSci 

[0054] jg a % [0056] 

yt*. 4 v mm** t'zmtzc an. 

£#r**. (HJHHi) 

mn&imtm&mttcimmfmzmfkfii+m * 00-2-* i^ux-?-^©^ 

oummtvcmbx^zvv. wa&t&m** M20] 



(18) 



33 



[0 05 7] mitm) ^atoi/i^av^ F 

1.0 q (4.0 mmol) %$&l}ttKkMli- V V V AO. 21 q 
(5.2 irmol) h ? b FP7 5> (J£TFT H F tm 
?) 15 ml *KJJ11;L, ^SrS^L^^6CCD+CC(R) 
-2-** jr-/-;l* 0.59 g (4.5 mmol) £JJ0*.fc o 
ri2BS^, $6>tC60°Cr2B$P^jKm^, ftJ*7»S?U/Co 

x-f;Ufflffi(0&, W^tSfciatiU *£J8?£*7A*p 
7^77 ^-rffSJ-r-scicCctor, 4-^u^> 10 

5?Jl/ (R)-2-^£^;l>X-f*;U 1.26 qff/Co ^100%, 
[0 058] &l8M<b A H-NMR(CDC1 3 ^^mt, &<D 

S(ppm): 0.88 (t, 3H, 3= 5.1 Hz), 1.18 (d, 3H, 3= 
4.5 Hz), 1.2-1.7 (m,10H), 3.48 (m f 1H) , 4.40 (d, 1 
H, 3= 9.0 Hz), 4.51 (d, 1H, 3= 9.0 Hz), 7.22 (d, 2 
H, 3= 9.0 Hz), 7.45 (d, 2H, 3= 9.0 Hz) 
[0059] (lf£2KRf) mi&f§V'&hfttc. 4-^P 
*-<>^;U Q0-2-*!??)lX.-?)V 1.2 q (4.0mmol) 
£IE$U/cTHF 25 rm&Cjjn*, F:7-fT-Y XT-fe h > 20 
&r-80'Cfc#£PUd& C<D**dK#U&#6 1.53 N 
CDn-^^Uy^A 3 ml (4.6 mmol) £flD*.fco -78"C 

v3osmmm* ^shvw^pb-^ 2.1 mi (9.1 

5mmol)*j»;L ^?Uft#e>-40T;£rSg£g£U:# 

&m§ML, (R)-4^(2-^^^^+v^^^)-<>-fe*> 
#p>k 1.0 q^t#/c e co^mmm^-r^o^ 

[0 060] (^3SK) ^2eP§-Cf#6n/c(R)-4-(2 
-*#7\rt/**^^;lO^>^>#P>& 1.0 q£ h)V 30 
x>25 mlfcigj&U C<D*K30% ®^bk^7k 6 ml£ 

±K<fcoT> 4-bFDt^>^ (R)-2-***;l/X * 



12 001-122817 
34 

:-7Vl/ 0.77 q (3.3 mmol)£f#fc 1 KP§fr£<DlR^ 
82%) . 

[006 1 ] £fSWH-W*(CDCl 3 )7}tf*£S«, £<0 

S(ppm) : 0.88 (t, 3H, 3= 5.0 Hz), 1.18 (d, 3H, 3= 
4.8 Hz), 1.2-1.7 (m,10H), 3.50 (m, 1H), 4.38 (d, 1 
H, 3= 8.7 Hz), 4.48 (d, 1H, 3= 8.7 Hz), 5.29 (s, 1 
H), 6.75 (d, 2H, 3= 5.1 Hz), 7.20 (d, 2H, 3= 5.1 H 
z) 

[0 06 2] (Jfl4gKf) ^3SPgrf#6nfc4-t FP 
+^>*/;l/ (R)-2-tf £f-;UX-?\rt/ 0.19 q (0.81 m 
mol), 4 , -f^t+'>-4-^x-;Mf^a7>( F 

0.33 q (0.83 mmol), fe£ffttflt* 'J9 A 0.27 q 
(1.93 mmol)Sr7-fe h^h U;H5 mllCjJD*. 65 'Cr6B$ 

nwpufc. &*wft. 5fB«[4*5oo miccffiff, mtv 

*a^Fy?7*-rflll+&c<fc«:J:oT, 4-(4'-r 

^t+V-4-^7x^M^ : i : ^)^>^ (R)-2 
-tfi^UX-fA' 0.22 q (0.39 mmol) £*§fc (lR^4 
8%) . 

[0 06 3] 4SB»©fl#«J6tt, ^-NMRUot 
HSU, flliSUfco *<DNMR**-F*Hlfc7SU 
/Co *fc. »6*lfcft^©««»iW**7K:mU 

[0 0 6 4] &te. Hl^Bl 2tWc5*3h**<>$™> 
#3tifc«#i»J6UT^*. CaOttxaMT 
[0065] (HS&0I2) 

4-(4-(*-<f fJl/* * ^ -1,2,3, 4- f* h7t Fa -2-7" 7 £ 
U>*^#x^^+S/)7^x;l/*;l/#x;l/+^i/)^:> 
^ (R)-2-^ £ ^;Ux- r 
Ut2l] 



[0 06 6] WMIl©»3a»rf»i&tl*:4-t Ka* 40 
(R)-2-^^^;l/x-x;b 0.19 q (o.simmo 

1), 4-(6-7 s ^l/*+^-l l 2,3 f 4-f-h^t FP -2-7^7 
* 0.38 q (0.84 imo 

i), *j:CJf4-yy*/U7 3->e«jy:/ («tdmap± 

RSf ) 74 mq (0.61 nmol)*S/ £ P P> £ >6 mlKflfl 
;t 4 CCD^OC^^n^+^l/*^^^ 5 F (fiTFD 
CCiBg-f) 0.23 q (1.10 mmol) <Z)^#PP>*> 4 
ml^ffi^rSTU/Co WMV2mm&ffik. i£Mbt>7 
2±2V7b ?yy 4 -VfSSltZC tfcJ: oT4-(4-(6- 
* t S/iU*+S/-l,2 t 3,4-f' h5b FP-2-7^7 ^ U>^;l/ 50 



OC*KChb)CeHi3 

^x;b^^i/)7 xx;^;b#x;l/^+^)^<>^;U (R) 
-2-*^*^X-^* 0.34 q (0.51 mmol) (IR 
$62%) . ^«aMk9^ttNMR»«HCJ:0BIJE 
U, K^U/c ^<7)^FCD , H-NMR^^-h^@2tC7n 

ufc B ®hntdt&m<Dmv®EL&zm7 ccta u^ 0 

[0 067 ] (WSFJ3) 

4-(4 * x ;l/ ^7 ^tf x + ^>-4-t^ V x x ;U #i 
;l/^+V)^>^;l/ (R)-2- 1 ^ ^ x - r ;uc7)-^r£ 
[fk2 2] 



35 



OC*H(CH3)C5H l3 



(19) »B200 1- 1 228 1 7 

36 

Ht24] 



[0068] i comsmvmtitc^t pa* 

(R)-2-*£^UX-f\rt/ 0.18 q (0.75 mmo 

S^0.29 q (0.80 rmol), *$<fctfDMAP 46 mq (0.38 m 
mol)£^£nn^£>7 mlCCttl^. CCD^tCDCC 0.2 
2 q (1.05 nmol) ©^^aay 4 m"l?§?&£?gTL/ 

/c e sar2^mmm i^i^A^vh^^ 

A - TffiSg 1* -5 C <!: K <t X 4-(4 * * 

**>-4-tf 7 * x^^x;^*^)^^ (R)-2- 

^^X-t^V 0.31 q (0.53 Frmol) &f#/c (<K*66 

tgb/Co ^(7)B#(D 1 H-NMR^i--h^3tC^L/c fl 
»6hWt^O««»a«**7 KEl/fc. 
[0069] (&*0f4) 

(R)-2-* £ ?)1>X-T)l0'&f$ t 
Ut23] 



10 



20 



[0 0 7 0] Wfcm©*3RBr»6hfc4-fc Fn* 
(R)-2-^^^;UX-x;l/ 0.19 q (0. 80 mmo 
l) v A-TisJlt^is^yi/llsrh^-Jl 0.23 q (0.89 
rrmol), &<i:Uh 'J7x^^7 > 0.26 q (0.99 m 
moD*THF 7 mlCCjgjBU C<0*fc7V^*;l/#> 
B5>x*;i* (40%h;UX>^ffi) 0.5 mi*fft^(cJn* 

/Co ft&?24$iui#&. saak^nawMb. 

^1/ * * is V x x;M * * )^ > *x;U (R)-2-* £ 
?)\/X-f-)l 0.1O q (0.21 mmol)£f#/c (®M26%) 0 

/Co *©«© l H-NMR^ + -h*H4CC^Lfc. f§6 

[0 07 1 ] (XKM5) 



30 



C 10 H2 



OC^CCHsJCeH,, 



[0 072] (Hl-IRII) IMMlOflll. 2. fc<J:tf 
4-yp*-2-7;b^a<>^^av^ P*BC»T 

(R^-^^x-^l^ff/c (iIgiR^95S6) . 
[0 07 3 ] ^fiSPBJCD^NM^CDCls 
0-C^-^/Co 

S(ppm) : 0.88 (t, 3H, 3= 4.8 Hz), 1.20 (d, 3H, 3= 
4.8 Hz), 1.2-1.7 (m,10H), 3.51 (m, 1H), 4.43 (d, 1 
H, 3= 8.7 Hz), 4.52 (d, 1H, 3= 8.7 Hz), 5.54 (s, 1 
H), 6.47-51 (m, 2H), 7.18-7.22 (m, 1H). 
[0 0 7 4] (»2«B>mSBT«6tifc4-fcFn 
^ >/-2-7 n ^ > (R)-2-^^^Jl/x-f-jU 0.2 

1 q (0.83 mriolX A'^isJl-A-^V x-iW ?)1>?U 

F 0.33 q (0.85 mmol), *5<):C/0£$# U ^7 A 0.2 
8 q (2.0 mnol)£7-fe Fx h y;Ho mltCj^A, 65 °CC 
lOB^^S^L/Co £B6M**500 mlfcitSf, tt 

4-(4'-r^;U-4-t^y x^;U^?;V^+^)-2-7;i/ 

(R)-2-tf ^Jl/X-f-Jl/ 0.23 q (0.41 m 
mol) £fl/c (iR^50%) b 4«*<Wti*«JtttNMR» 
WciOBJEU Ft^U/Co *<DB$<D l H-NMR^- 

[0075] (mmm) 

4-(4-(6-f ^^^^-1,2,3,4-7- h 7 t FP-2-t7 ^ 
U>*;^^t4^)7x^J^;l/«t+^)-2- 

-yfrtwoi/h (R)-2-^^^;Ux-7";KD^fiS 
[ft2 5] 



[0 07 6] Hffi«5(Dm3SBr»€>n/c4-t Fn* 
iy-2~y)ltU^zy)l (R)-2-^^^;UX-f-;l/ 0.20 
q (0.80 mmol), 4-(&-r>Jl't^>'-l I 2,3,4-f F7b 
FD-2-t7^U>*;b^x^^V)^a#K 0.37 q 
(0.82 mmol), fc<ktfDMAP42 mq (1.01 mmol)£^ 
OEM£> 4 ralCCSDil, C<D*£DCC 0.21 q (1.01 
rrmol) (Dl/ZUVS 4 ml£?@TL/Co ^ST? 

«H^A^a7h«7^T«8 50 



H(CH3)CeHi3 



t *> C t tC <fc r> r 4-(4-(6-7^>^ * * >-l , 2 , 3 , 4-r h 

7t Fa-2-^7^U>^;l/#x^^-^i/)7xx;vi7;l/ 
#x;U:i* + * * D (R)-2-^ ^ ^^x 

0.36 q (0.52 nmol) ^rf#/c (iR^65%) 8 
ttO^fllJittNMR^fftCJrDEISL, SISU/Co * 

©^H-NMR^^-FSreaetc^ufc. is^n/c^k 

^cDtBfi^S^^ 7 (ce L /Co 
[0077] (^te^7) 



(20) 



37 



[{b2 6] 



C 10 H2iO 




«CH3)C C H 13 



[007 8] mrnms tH6n/c(R)-4-(2-t^ 

**>y*;U)-3-7;b*a^>t?>#U>© 0.26 q (0.9 
3mmol)> 4'-7 r VJl'**i'-4-:/U*b7x.=.Jk fc<fc 10 
tf-fh*?** ( h U7xX;V*;*7 * >) ^'75^ A 
0.026 mq (0.022 mmol)£^ h 5 mlitigg? 

U C0D*tC^®^';^A 0.26 q (1.88 mmol)£*l m* 



C I0 H 2 |O 




02 



[0080] (fglffiS) 6-7*^**^-1,2, 3,4-f" 
YvM FO-2-^7^U>*;U#>K 2.25 q (6.8rrmo 

i) v 4-^n^e7*y-;i/ 1.30 q (7.51 mmoi), fccfctf 

DMAP 0.098 q (0.80 mrnol)£^ U 15 ml 

tCjJD*, jgf$Lfr#e>C<D4HCDCC 1.63 q(7.91mmo 
^(OVZUUJZl/mWL 15 ml£®*K:7Jl];*.fco M^r 

fci: cm^rfSSS-T ^ c <b <fc or 4-(6-7 s ^;u^+ 
^-i^^.^-f h^t: fo-2-^7£u>#;u;J<~jM-* 

V)^D^^>-fe # > 2.95 q (6.1 nrool) £f#/c (4X^89 

[0081] &mto*H-im(coc-] s )fttttemz; &<o 

S(ppm): 0.88 (t, 3H, 3= 5.1 Hz), 1.2-1.5 (m, 14 
H), 1.7-1.8 (m, 2H), 1.9-2.0 (m, 1H), 2.2-2.4 (m, 1 
H) , 2.8-3.2 (m, 5H) , 3.92 (t, 2H t 1= 5.1 Hz), 6.65 
(s, 1H), 6.72 (d, 1H, 3= 6.3 Hz), 6.99 (d, 2H, 3= 
5.1 Hz), 7.03(d, 1H, 6.3 Hz), 7.50 (d, 2H, 3= 5.1 
Hz). 

[0082] m2®m mimvm^titcA-^ 

isfr** ^-1,2,3,4-f- h?k KO-2-^^ £ U^^tf 
^;l/^*+i/)^n- : e^>-te*> 0.34 q (0.70 rnmol), HJfi 

t«l5rffe>nfc(R)-4-a-^^^ji/^+w^)-^7 

;l/^p^>-fe'>^p>K 0.32 q (1.15 mmolX 
7*h7*X ( h »J7*^^7^» >>>'7^A 0. 
047 mq (0.041 mmol)£^ h^>x£> 5 mlfcigBS 
U C(D*tC|t®* 'J £ A 0.26 q (1.91 mmol)^* 1 
mIfcSfrbTttlA. 50'Cri(^Pflfi#Lfc, m*ft® 

7A£D^h*77^-rfS8JT*C£CCj;oT\ 4-(4 
-(6-r^#*^-i,2,3,4-r h 7b Fa-2-^7 £V> 
^jP^;u^+^)7 xxji/)-2-7;i/^-n^>^ (R)- 

2-*2?)lX-7*)l 0.15q (0.23 mmol)^f/c (4X^33 



3$g§2 0 0 1 - 1 22 8 1 7 
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^4$J:^S^rflSi*r^CitcJ:or, 4-(4'-^> 
^+^7 x^;i/)-2-7J^a^>5/;b (R)-2-* 
*^;l,X-f\>l> 0.10 q(0.18 rrinol)£f#/c (JR$31 

ISUfco *<DB$CD l H-NMR* + ~h*07K*Lfco 
#e>tl/cft^5©ffi^^aS^S7 tCfBO/Co 
[0 07 9] (HJ&0!8> 

4-(4-(6-r^U^ + ^-l,2,3,4-f' h 7 fc FP-2-^7 # 

(R)-2-* f ?)lX--T)UD£f& 
litZl] 



C*H(CH3)C6H 13 



!2U/c. *(DB$0 l H-NMR**~h£08fc^L/c. 
20 t#f>n/db^B5©tSK#?ag^a7«:IBL/c e 
[0 083] 

4-(4-(4-tf 29)1? x x;l,;fr;l/#x;l/:t^>)7 * xjU) 
-2-7 ;U * P -< > ^;l> (R)-2-* * 9 )\> x - 7^ )l<D£i& 




[<b2 8] 



C*KCH 3 )C fl H,3 



[0 084] (Hi 4'-* **;V£m#® 1.92 q 

30 (8.21 mmol)v 4-70^7 x J -)V 1.56 q (9.02 mmo 
1), fc^tfDMAP 0.135 g (1.11 mmol)*^* Pt3^ 
30 mllCjJl]*. S#Uft#6t<D*fc:DCC 1.94 
q (9.42 mmol)<D^£DCM £>?§ifc 15 ml£&*&dJQ 
*fc 0 ^Sr24^H©m iSil*7A^7f^7 

Jb7 j XJ^^^i^+i/)^D^>t'> 2.63 q 
(6.8 imiol ) £f# /c (JR^8296) e 

[0 085] ^^\um(ax^^^mmrA<om 

40 £(ppm): 0.88 (t, 3H, 3= 5.3 Hz), 1.2-1.4 (m, 10 
H), 1.6-1.7 (m, 2H),2.70 (t, 2H, 3= 5.7 Hz), 7.11 
(d, 2H, 3= 4.8 Hz), 7.31 (d, 2H, 3= 6.3 Hz), 7.54 
(d, 1H, 4.8 Hz), 8.09 (d, 2H, 3= (6.3 Hz). 

[0086] (s&2&P£) m\mmvnti>titc4-&2 

^7*i^;^;l/t + ^)^O^>i2>0.28 q 
(0.71 rrraolX ^fofflSVnbtltcQQ-^Q-t 2 
*i/J*)lyi-y)l>*U'<>1z>#U>Wl 0.26 q (0.9 
2 rrenol), ^^1-7 + ^ (F'j7x^t^7^ 
>) '*yW& 0.036 mq (0.031 mrol)£^ 
50 X^> 5mlCCg[g?L, C A 0.26 q 



C21) 



39 



(1.89 mmol)** 1 mlfc»*»kTJn*.» 50*CT10B$^S > 

->)7^ jio-2-7 ;l/ ^- a (R)-2-tf £ * ;ux - 

f*Jl/ 0.10 q (0.18 moDtflfc (tt*26%) . &8M<D 
fWMimtNMR^CCJ:9B£U MBbfc. ^<DB$ 
C^H-NMR^t-'htHafcSl/fc. S64afc{t^ft 

[0 087] (ftfefflO) 10 
4_(4 1 -^^^-^tr 7 * x ;i # rt/^x )\/ * * ^>)^ > Z>)i 

(S)-2-* t> ?)lX-T)l><D&1$ l 

HL29] 

[0 08 8]SOfc«3Cc*j^'r, ^-^x^a^x* * 



C U H 23 : 



CO z 



1200 1 - 1 228 1 7 
40 

(R)-2-***d/x-?^*4-b Kn*^>^ (S)- 
2-* Z ^^x-^;l/{c^M Lr H^CcSfBS t £ £ 

^<>y;l/ (S)-2-t^^x— ^;u^ff/c 0 4-fcFP* 
5/"c>yjl> (s^-^^x-rM*, ^SfeWI 1 ccfc 
C i-c , (R)-2-* £ ;!/ T A* P - ^ * (S)-2-* 99*fr7fr 

te. Sl^<WkmSBNMR»*T«:j:i)HS0 4 KB 
Uc e -e©B$(D l H-NMR^i>-b«rai OKiftt/fc. 

[0089] (mmm\ n 

4_(4'^>^>;b-4-fcr7xx;U^;b^fx;l/^^->)^> 

(S)-2--/x;|/i— r^KE^JS 
[fb3 0] 



OOH(CH3)C 7 H,5 



[0090] ORISW) 4-^Bt^>^n7-f F 

3.3 q (13.6 mmol) *5 J: 609£**{ t^* h V ^A0.93 g 
(23.3 mmol) h 5 1 FP7 5> («TTH F <fcBS 
f) 40 ml Sflr8l#l,&#6C©*K:(S) 
-2-^^^-;V 2.01 q (14.0 mmol) £l0£fc o 70 'CV 

Mnwm. m*#Mbtc 9 x-f-ji/«ma % #wa 

c<b^cj:or, 4-^p^>s/;1/ (S)-2-/x;i/x-^ 

il/ 4.3 qf#/c a lR^10C% 

[0 09 1 ] 4J^© 1 H^(CDCl J )^«TlS*»»C©ai 

£(ppm) : 0.88 (t, 3H, 3= 5.1 Hz), 1.18 (d, 3H, 3= 
4.5 Hz), 1.2-1.7 (m,12H), 3.48 (m, 1H), 4.40 (d, 
1H, 3= 9.0 Hz), 4.51 (d, 1H, 3= 9.0 Hz), 7.22 (d, 
2H, 3= 9.0 Hz), 7.45 (d, 2H, 3= 9.0 Hz), 

[0092] (m2m) mitmvmtitc, 4-7u 

^>*;^ (S)-2-^;Ux--r;U 4.3 q (13.6mmol) 
£?£&0/cTHF SOmltCjQ^. K^7>fX7-tzh> 

fffr-78 -ctc&ipum co*«cj|ff 1.6 n 

©n-y^;l/»j^^A 11 ml (17.6 mmoD^rJn^^o -78 
•C-C4a»HUBff», ^KhlMV^PfcVU 15 ml (65 
timol)*^ &ftbtjiffib-20V£Vm.Zni&±M 

ttffttttBU (S)-4-(2-^x;^ + ^y^;U)-c>-fe'>^f 
P>» 3.72 q£f#/c. C©*lSE»ttff«-&rCC*©* 

[0093] m3&m m2SP§rf#6n/c(s)^(2 

-yx;i,**w*;l^>-tf>#P>» i.87 q£ h;l/ 
X>30ml«:*)BU C<D*K30X»»fbK8kk 5 ml* 

to*fc. wcvtfmtm®, 5£B&tt**ioo mi* 



20 &L&<&££T?i$>o< OM/c. x-^;mffiftW« 
£C£K:J:or4-fc Fo+S/«^>y^ (s)-2->>x;i,x 

1.33 q (5.3 mo1)«&ft: (9lSIV^6(D«* 

77%) d 

[0094] 4 H-NNR(CDC1 3 

S(ppm) : 0.88 (t, 3H, 3= 5.0 Hz), 1.18 (d, 3H, 3= 
4.8 Hz), 1.2-1.7 (m,12H), 3.50 (m, 1H) , 4.38 (d, 
1H, 3= 8.7 Hz), 4.48 (d, 1H, 3= 8.7 Hz) , 5.29 (s, 
30 1H), 6.75 (d, 2H, 3= 5.1 Hz) , 7.20 (d, 2H, 3= 5.1 
Hz). 

[0 09 5] <*48S) *3«KTS6hfc4-tFn 
^is^l/isjl (5)-2— /Xlbx— 0.20 q (0.80 mmo 
1), 4'-^>f ^>;l/-4-t'7 xXJU;*7;l,#>K 0.30 q 
(0.86 mmol) > fej:^DMAP 24 mq (0.20 imol)*^ 
#PP^£>6 mlCCjJI]*. CO^KDCC 0.26 q (1.2 
6 mmol) (D^an^^> 4 ml^S^STL/c e Sift 

r24^ssm^ ^O^^A^p^h^^^^-'CtS 
SSf?>C<btCj:-?'C4-(4 , -^>7 r ^>^-4- tr 7 * x 
40 Jl/^xji/^+^>)^>t/;l/ (s)-2-yx;i/x-r^U 0.37 

q (0.63mmol) (lR*79%) . £tftt<!>{t¥il£» 

?fta^7tCfBbfc e 
[009 6] (JH60J12) 

(S)-2-^ ^ ^;l^x - r 
[ft3 1 ] 



50 



(22) #B200 1- 1 228 1 7 

41 42 

C,^.0-^-CO I -Q-\ > C*H(CH3)C 8 H 13 

[0 0 9 7 ] SiS#13k:*a>T\ 4'-y-Jl/*/;l/#x;b 





Cry 


SmX 


SraCA* 


SmCR* 


SmO 


SmA 


1 so 




63(60) 





88(72) 





102 






2 


51 K25) 








88 (B5) 


89(88) 




3 


<30 


62 


93(72) 




128027) 


131(129) 


4 


37(33) 














5 


50(46) 










52(52) 




6 


42«30) 










111 




7 


86(85) 








112 






8 


<30 










55 




9 


<30 










98(98) • 


1 0 


45«30) 








82 


91 




1 1 


50(38) 








80(78) 


88 




1 2 


32(<30) 















X, (R)-2-* t> fATAa-** (S)-2-* >? f-frTfrZi 

fc. *©B$©*H-NMR^*- h*Ell 2(C7j*l/fc. 
[0 09 8] (j»«13> SSHWl^l 2T»6*»fc 

<b£*uc-H»-craEB«* CO 



[0 0 9 9]«7«:*»t>-C. CryttliWi. SKA«ttRit *[0100] (HJ6^14~22) OHM 1^2) 



INtfB. SKR*tt*i51UBtm SmCHStiSSSM, SnA 
tiX.rf**y*A*|. SnXtt*|5l5£tS, IsofcHTfcffiRft 

^aB#(c?g^-r*as4a-r. ( ) Piom.mt, *© 
ffli®mK.5mrzmBiz&t. r-j «. ta*q?£ 



*6fi^l~9-C^f)4af{:0^l'X-7 L JHI^(*i. T 
iB5£[A]-C*3ft*&il{b£«5 < **t»ttTSB5<C[B]? 
H;**i-£>j8EJHb£*5££. «8SIS©S!l^-CS^L.-C* 
MBfi!tttmi/fc. Wb««l[A]4)J:CJ(«JI 

[0101] 
U132) 



CnH^-Q-COj-Q-yO 

F ^=^0-C*H(CH 3 )C,H, l (R) 



•[A] 



*[B] 



[0 10 2] 5ir>i'»IUfc#'H5 FW«*1Tf4 



50 
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[0 1 03] ± 1 0-3 0V/2 //m©JcB& 

&ZWti}l> (30'C) . 1 0Vr<D*-f 

(tr) . g&#ffi (Ps) . *«fe0f**hft (0) £ 
$B£t/fc„ 

[ 0 1 0 4 ] SI*. S H ^^CcmE%E|JpJL^^t^ 

5. 2tt©ffl^ffi©Pa-C-b;UD{4S%SSSr*. 
C©*MWC»*»C*E*8J5Jt/"a»<4. &*Ki§ 

■w«i4**©'c. &mtsm-c<Dm&mz i o o 

%ir*. 3Wy*>yiSg <Tr) tt. ±10V©g 
E*0T5JOfc4t©:*j8ji$#. 0K*>69 OKKfc* 

*T©B$ia us) «*r. 
[0105] ***;n>* < e ) ttftetirs-cMeb 

fc. ffifcHE (±30 V/2 ***feJHCEJlJll * 



(23) #8200 1 - 1 228 1 7 

44 

^©Jtaa**J«fcl8<**J:9tc. *fl-fe**2tt© 
*o^i3JWCBKShfc««Srt-CiaR3«*. C© 
Bf©aK*#«>. -e-n^*i0i4 024rs. C©B#. 

0= (01-02) /2 
■case's 0ffi£*;U hft 4 i/fc. 

[0106] (p s ) tomtat. *r an?* 

TKitMtCJMtt&itttttl/. ±30 V/2 tim. 10 

oh z ®&]ro*jK juffftcEPin i/ . wmkWBRic 

10 SSEft*#S£*£S«E*Ps4l,fc <#tt: nC/c 
m l > . 

[0107] SttMBtttttCOO-C. 7-4 -J 
(tr) . g^ffi (Ps) . (9) * 

[0 108] 
[88] 





(mo 1%) 




(nC/cm*) 


<° ) i 


SmCR**§ 




CA] 


CB] 






^»J14 


1 


2 0 


6 4 


1 8 


1450 


8 3 


31. 1 


6 5 


15 


1 


4 0 


4 8 


1 2 




5 5 


34.6 


8 3 


16 


5 


2 0 


6 4 


1 6 


2 7 5 


6 1 


27.0 


5 8 


17 


5 


4 0 


4 8 


1 2 


3 0 0 


4 0 


26.6 


5 4 


1B 


7 


2 0 


6 4 


1 6 


8 9 0 


7 9 


28.5 


7 1 


19 


3 


2 0 


6 4 


1 6 


2 4 2 


7 3 


28.9 


7 3 


20 


3 


4 0 


4 8 


1 2 


* * 


4 8 


28.3 




21 


2 


2 0 


6 4 


1 6 


1 8 8 


5 7 


24.9 


6 3 


22 


2 


4 0 


4 8 


1 2 


2 0 8 


3 6 


21.9 


6 3 


23 


6 


2 0 


6 4 


1 6 


1 4 4 


5 5 


22.9 


5 7 


24 


6 


4 0 


4 8 


1 2 


1 4 2 


3 0 


17.5 


4 8 


25 


9 


2 0 


6 4 


1 6 


* * 


7 3 


28.3 


8 2 


26 


9 


4 0 


4 8 


1 2 


4 8 5 


5 3 


26. 7 


8 3 


27 


8 


2 0 


6 4 


1 6 


2 9 0 


8 8 


29. 1 


7 7 


2B 


8 


4 0 


4 8 


1 2 


15 2 


6 7 


27.4 


7 5 








8 0 


2 0 


3 15 


9 3 


27.9 


6 2 


2 






1 0 0 


0 


** 


13 3 


30.4 


5 5 



** : lOvrBKjfPppI-Cio/c. 

* * * : SmCA*fg 40 
[0 1 09] *8*>69i6fe&J:9tC. **WCfltt>S 

4KS*ftl>8tflft'C&*J£Rff| 1 fc <fctf 2 ittttL 

r. s*8iHRStr«i (Ps) #*ft<&ri/ct>s. 
*fcc©i$. &ss&sm«©±Ki&afcJ:iy c ^i'hft 

fc**<<5TL&C>c4#toa>-9fc. 
[0 110] 

c©^>s?^i— fjniawort© 

t,><-3*>©<t£!e9tt. **HMBrC«Btt*5*U *fc* 50 



©*-C«>»(cSlfiiiai4*S^WI)8aH3$8Stt4»SB 

rsc4^e>. )Ratt*4*fcttiRafflfiS«j©fiJE»4i/r 

[0 1 1 1 ] *fc. *»?8tc«t>S«Stt«*/clJS[S 



(24) 

45 

f-;KD l H-NMR*^ FiWD**- 

1,2,3,4-7" F 5 b F £ U>#;V#x;i,;i-^>) 

-fWH-NMRX^^ MKD* + - F*7ftT. 
[03] SJS^3-C^L/c4-(4'-/^^*^x;V 
*+^7xi;I/*Jl/^++5/)<>^^ (R)-2 10 
-* >? 9frx-f>1W> % H-NMRX^^ F )l<09 + - F 

[04 ] ^6S0S4 r^ttLfc4-(4 , -f r V;b** x 
x;b^^;U^^^)^c>i/;l/ (R)-2-**^x-?\rt/<D 
■H-NMRX*** F;UD* + - F*5Vf. 

[05] *5S«l5r^L/c4-(4 , -7 r ^^-f 7x 

^.;l/^^;u^-^i/)-2-^;i/^o^>^;u (R)-2-:t * ^ 
[06 ] ^te^6T^L/c4-(4-(6-rv;U^+>'- 

1,2 ,3,4-f h 7 t F 7 ^ Jl/^Wt^) 20 

7x^J^;l/^Jl't^ s >)-2-7jltn / <>i/Jl' (R)-2 
-* * JWD 1 H-NMR^-^ * F JMD* * - F 



&BI2 0 0 1 - 1 22 8 1 7 
46 

[07] JSSfi«7'C^jaL/c4-(4*-f s VJl/**^-4- 
tT7 x^;l/)-2-7;l/^D^>i/^ (R)_2-^^^;l/x- 

[08 ] HJS«8'C^flELte4-(4-(6-f s ^**^- 
1, 2 , 3 , 4-f* F -7 b K a -2-^ 7 ^ U > ^7 ;H<x;U3}* + 2x) 

7 * ^;lo-2-7 A** p ^> (R)-2-tf ^^;ux-x 
JKD 1 H-NMR*'^ F^©^ + -F£7jrf 0 
[09] ^06059 r£j£Uc4-(4-(4-* ^^x^ 
i^jl/^jl/t+^)7x^.;l/)-2-7 ;l/^a^>i/jl/ 
(R)-24" ^ ^Jl/X-f W H-NMR^^^ hJND** 

[010] HJSWl 0-C^L/c4-(4'-7 r >>;I/-4-b 

[011] 1 1 *C£j£Ufc4-(4'-$ >r^;U-4 

-fcf? ii;l/*jV^;I/t*^>^ (S)-2-y x;l/ 
x-f;WH-NMRX^^ F;UD^ + - F&*Vf. 

[012] mmm 1 2 Uc4-(4-r F 5 

xx;b^jV^x;W^^^)-c>*/;l/ (S)-2-*^ 
^bx-f^UD'H-NMRX^ FjKD**- 

To 



(25) 
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